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(54) DISTANCE-MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost distance- 
measuring instrument that can accurately measure the distance to 
a target object, even if there is a target object at short distance. 
SOLUTION: A voltage level comparison section 29 reads digital data ; 
from a sensor signal input section 23, while a human body to be 
detected is standing still, and compares data, corresponding to a 
second peak with digital data corresponding to the second peak in a 
reference table, in a reference table retention section 25 to check 
to see which is larger. When data, corresponding to the read second 
peak are larger than data corresponding to the second peak in the 
table, the distance data at a position, corresponding to the read 
value in the table, are determined by the distance between Doppler 
sensor 1 and a human body. Otherwise, the comparison of data 
corresponding to the second peak is repeated at a specified time 
interval. When data, corresponding to the read second peak, are still 
smaller than data those corresponding to the second peak in the 
table, after the specific time, it is decided that there is a human 
body present outside the measurement distance range. 
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fllEnHHg-^iiMESIHi-^irlcJ: yifflfB-te>-9-i:#JfB 

iftfB-te o ai t> mi t ffiiseMt $ *t 5 x- * 1 1= 

#JE^§A<, fHB-b>-y-A^OT^HHS^«!:Lri0.525GH 

6 * RSI JS 1-11 -5 4> <D X- fe -S S§8»l 5££B . 

[t§#JS3] XI*ii*ri2fB»<0^Slzfc^ 

r, 

#&-r & <t # cd fisE-tr t> tu * * *i s + mm a iao 
asjK •& t co x* fc sssstsistigao 

fifB»}#*ti.-5T : -'S'a>»ieA<, 9i&m&i8Lo>mm&£ 
$^-r^-5icaix-c, fiiBS*<as^e.Mrfl«ifB£S 

;T£cD;£ff2c0Sn e-^aXISt/^coaiSaSI-^i)^— 

sfifBSsa<7);«^com2 e-^cofifi&i/^coaisti 

BI-^-St 1 — 5> sa&EKiHaga. 
ftrtB-b>-9"^t)ro+r B 1S;ftifeC0;SE^i:. lWE&f#$*vc 

a. 

«riB««i«jE36«. fHB«*<4a*^R»f£segi^Pi-cfc<4 

Bl- fcl+SlfJE-tz Vi^A^ibCOtt 1 ^)^ jfiE8SC0;'fitJf$<DlB^ U 
^<;H-^iSA<*i:fcA^5j!)^cD*iJBi*S*lrSt5^-cff^ 

•sffijstaijE&a. 
^ai-fct^r, 

WEttB* BiIfBS*^!feH* A<^» L T In £, t m 

«rE»**f**-c«>ffi»©*ai *<»» Jt* *E«»jesi 

So 

[!§#JS8] t§#Hl 7!iMM*il7CO^-r*xAn HE 

#na-i-*c4:i=«fco"cfft3*i*Eitai3e«a. 
[a*JS 9 ] it #n 1 7bsii#« a <d i^-fftfr 1 use 



StCDgBI-fc^-C, 

«rEEIta>*tt**. »BBII>&B»J:yHfaftniHIiBLr 

fFE-b>-9-*' , e><D+iaja»»©affiu^^3!i<. sue 

^^t^ici*. a&&tt*<a^^gfcEKteH*H::&a 
t L-c+it$*i*EJitii£sa. 

ic. H«^t>©»jKi:L-caiiLfc«#<t«rEaHi«# 

1 1= j: y * & #mm a» £ tu * -r -a -t > -y- 1 . 
ntrE#aitta# <t * n h «%aa*i=»i£ -r * #sti 

■^tlcj: yBtrE-b>-y-<tBiTESf»t*+ifcmaA<SSt'r-i> 

ht»M^»cDjJHHI#*<±fi£$ttfci:#co. ME^^ 
a©a»i:inE«»**i*H;«WKBa©iS««*l=» 

m ^ & *t * T- coiE§si<7>a:ai asm t>^ &m m * & 

t «nc£sx®x« t «rEu:»nanaa>stt«#i= 
ttaA^*fai4!itt:*-ea)ffi«t<o»:ui*ftdS i coffi!H^ 

mEE«*<*tt*tt£«je*sh,fci:*. IWE-b 
flfrE^coai^l^J: yJt^M1g^acOKHHI-^A<±fi£$ 

ff3m2 0)iES6mai#fgt. 
[il#^ i 1 ] Mtr* 1 oiBKco^ai-fct^r . 
#a -r -5 <t ^ co stiE ir > v-fr e> a 73 * *i -s ^ aco a» 

[|g#«12] OfB«CD^ai-fc^r, 
HtjESJf^tt-ST-^CDft^xC^. ME^SacDaff^g^- 

s>i3tti^r. srEsmaaA^mrMEStt 
aroa^comi if-^cofii&^^cDaisfiai-^-sx- 

mlESaacoa^0)m2 t°-^cDfiiau;-€-c7)thiH4 

■t*4f-j $at;ENia<a$ia. 

[Ii#ill3] IS#iH OIBKcD^ai-fct^T. 
SflE-ti>-y-A^© + raSjK»a)a»t, BfTE«f#^ti-C 

1. 
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s \z *> ft s iWE-fe is-v-fr b + mm moslcd x» o> u 

1 5 ] tfr*]g 1 o . IS#H i 3 xttflf *a i 

4|BK0)»{llwj3l\r. 

MEttHflC^IK^. WE»*«B{*3&<»«iLr^*i:*iJ 
SLfc^t, KIEEIKirU¥IRI=J:«mE**ttB^6 

iWE»»*»*^<Dffi«i©»ai**jh-r4E)»aissfi 

Mo 

1 HEtSa>tt»l::*5l*-C\ 

ittEEJtafftu**. «rE-fe>*^6©*iBJB»«ka>«E 
u*;u*<, we«i#sf*lti^*^— ^o>*2 e— <7iz» 

1 3SE«a>*»i=:fci>T* 

f2 t 0 -^icttJ£r4ffi£y/h£i^#i::(4. 

[O 0 0 1 ] 

[*wa>«-*-4aw#»] **W4. mmtiLMfrzmtb 

[0 0 0 2] 

[&*<7)ttffi] «Xf=£y*i**i*a>EtteM£-r4M 

«Bi=Ror<4*-co)i»iHa)«/iaicj: MSB** 
&»**(**T»a>Biii*aj5rr«. fm- cwu-y 
i*. nseB^&tttt$tt«iiit» (cw) fl»ic«xi* 
mmm&x*m&$L&m <fm) sut-r^^ic^y^i:* 

[0 0 0 3] 

L J: 3 t-T-SSS] t:5t\ ±E/^UX 
14. ±ib/n°;ux U-yo>»»ffiT?I4ffia^T*H6T*#fe 



(4. ±E(Dcfe5**-9«iai=fiHLr^i:*i5l««^i: 

s»«#to) e- HB»»*ai5rr 4 - 1 r-KSSfr* 
»*fti**-ea)BliS*«>*<k 3«ja**LTi*4fc*> 
iz, ±E/*;uxu— *i::fci+4£Hraic. ttfetttttfifi 
E«H=#tt-r*»^(D»»«A<«i^ ±IfiFM- cwu 

«Zt*<pT«B-C?(4fc**^ ^^l^cfcor^tifl^CDi* 

««»»«B*<ffi3b<4-^i^^sa)-c. ^i4yififfi»a) 

*S(::l4*|p]#-C&4o L^t. ±te/^UXLx-^|zfc 

fc4 £l*5RBH4,&4o fCt\ -t&Lfc/^UXU — * 
^FM- CWb-yi:ft*, ifiB*ll::#«r41M**a> 
H©BB*B3e*4fctf>a>¥Ri:LT\ K'V^^U-y 
*JHl*4»»*i*»S*Lfc. LfrU K^^U— * 

(4. tts«^sn««(oxaT>«n-r44iB{*«ttfi]Mflt 

t-r4*^l3(4*J»-CfcoT*. #j*.l4fiS££*d£L 
T U<D*«T»l^ll6»±Lfc«ffi-C5toT^4Ai*(D 
cfcdfc. S3fiE«ll3K»jh««-e#a-*-4»**«tt» 

[0 0 0 4] ttoT**H0>BMI4. mMLMfttf&S&ffi 

-T4c:<i:(3$>4o 
[0 0 0 5] 

#t±Ea««#fcfl>*nB«a»*aj*-r«-b^-s-i:, 

±E»««*£-tE»M»£lz<fc y±E-b>*t±E 
tttt SJh.fc«a*5ltt«»* £ CDPp^Ic^ C 4 ±fB££ 

±IH^> J 9-^^cDtt!^^?f^<i:Jife^^$H4 J f-^ 
*-3l^THfffiO>3l»«31*fr3CA:l=J:y, 
&»»HBi**ra)Eli*»ajr4E)IIJWJ*R4:*«»^ 
4 o 

[0006] ±E«jaiwj:4x«. ^SLfc5eitaa)»^ 
ic^4T r -^*piT^cDft^xC-effij#-r4^^(3s -b>*^ 

£-T4i§^-et. ^<D^^i*<b(7>rp1CDS§gft$IE5SlC;li] 

s-r4c < tA<pj^r*fc4o 

[0007] *fgma)Si a>flys(cffi4»3i«xife^ffi 

T-14. ±E*ai*, J:E-b>»*6a>a««#i:L-C1 
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■h £ ft-S *R!jja ®&<hm&\~% $ t <D lz-o l^T ff ftft 
^ft-S^r-SOiffJ:*!*. ±ta^S)RO;«ftJgg-$*-r^ 

mi 1 tr— ?o5ffisi;-?-o)tii^aMi-<s-g>7 ; -^s ±e 

[0 0 0 8] ±E§t)5Sff2fg-C-l*, ±f5-b>+»-A^f><0*r B 1 

fl3£¥IS:£MI-ffix-I>o ±E#^*iJ5£l±, ±E» 

*t4H 3^6 RfrJgSgJit * It tztiLWizis It £ ±JB-fe 

I*, JiEtt£ifettA<i&KlLTl>£i¥iJSLfci:#, ±E 

ffi»auj*«i=**±E»*tta*&-tE»*iM**-e 

[0009] ±t&mm<Dm-ta\t. ±te-b 
HXISromiEu-^yuA^ iEfc^ftTi^&T-S a>% 
2 tr~JH=»Jt-r*««l: y -tESJ#;*ftT 

i^Sir— $ £&mi-&ztiz£ oTfTftft£>„ *f-. ± 
$*trt^S7 : -'S'(cm2 tr— 7ic*ti£-r&fis<fc y/h*i* 

T 4" it $ ft •&„ 

[00 1 0] *«Ma*2 0«SI=tt3Ettil£3a 

<z>m&<t Lrs«Lfc<t^i±tB^{Hi^i:i^«fcy^fie 

t-t*t6#jSfl|«*l=»lS-«-*«-S««#i:l=«»: U-hE 
£l=g-3<ffi£©;Hffffigi-J:y. S^fta*^*****! 

mmmm^mkmmztitztz. ±E-tz>-9-i=*tu 
%£as7i-t-s*i^ai2i^fs<t. ±EJg*<Diu*^j:yik 

»W<Sjga<D2HHI-^A<^Bl**lfci:^«)J:E^«!(0 



4f-: 9fcl=*-5<HrCa>attaai=J:y. 

[001 i] ±nmmz&ixit y **&a*&***ifc<* 
l, tttttt«Jsaa>a««#*±fiR-r-5*5. aaa°r 

«a«©£aa^* t £J*$ftfc£#<D±ES£a<7>a« 

t ait $ ft -s jtawfta aowma-^i-fct ss-r i> ^— $ 

t**-C<DE«a>JUBSfr actt LfcCD-C*. ±EEtt» 

*tt4'=i«<Tf*. ftoT-tES&l§f£i5ffl C-tr>->>^ 

[0 0 1 2] *S6iJH©a2©a®l::ffi*>»afcaE«*a 
-CI*. ±E^SI*. ±EHz>-9-fre>CDi!HHf^<tLT1 
0. 525GHz0>^l''7 a : j£Rtfffi5GHz<D-? ■< 5 aa£J?!l*fc 
t #lc±E-b VK-frf. 2> $ ft -5 a»aff* l=« 
«,t<7)lcoLN-Cftftft-l>o -©SaaoaifJI*. 

-tr £ as * £ ft -5 £ ifeff* l-'fl -5 4. 0> "C fe -5 . 
[0 0 13] iESS^ft-S^— $K&ff23£l*. ±E5t& 
jSroSft^SA^^-r^r-' S>lcfti^T. ±E*2jH4BA'»& 
JlT±E£?£acDa»2CD§n if— ? <D fit atf-f-OTtiJ Site 

[0 0 14] ±EIII5fcff*<!gT?l*. ±E-tr>-9-fr£cD*l?Si 
Ea»a>a»fc. ±E«l#;*ft-tl,^7 ? -$<!:lcftc5 

¥iJ3t3MS£MI-«;L-g,o ±EttfflWJEf4. -hE» 

*<4aA^e>BrSE«*BilTfci4ai-tel+«.±E-b>-tt-A'' 

I*. ±E»a*#*«*»U-Cl^tfl3eLfcfc*. ±E 
E»JWl*«(=J:«±EJMM4a^&±E»ailH**T 

[00 1 5] ±ES§SlO)»ail*. iE-trv-y-A^OT+rBl 
Jl;«giroa)IU^;u*<. ±E«^5Fftr^^^— 9(7)^ 
2 tz-tizftitt&m&VXt^kZ. ±E#J#^ftT 
Mf-f?#S5t4^il:J:ciTfft3tl4. ±E^ 

at* yfiiTSatPBmilLrt. ±E-tr>-y-A\f,a)4 i ^)l;S 
-^ic^fc^r^Mcfcy'j^^t^^i*, »a«itt:A<3i)£ 

[0 0 1 6] 

mwami&vtem jut, *f6w©nifi<z)^si*, 0 

[00171011*. **W©-SIJ6»®l-«-5gi«t;W 
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[0 0 1 8] ±E5SBt4. Hi l^t-cfcolc s Kv^9 
•tr>+M <h. tt3K*iflIs)H3 t. A/D^mis3SS5 

[0 0 19] K^^^-b>*l 14. W&l-cfcft 
A<*) (g]j*Lfti*) *T?a>E»a»^£ff3*a>-e. * 

tf>. ±E««fc LT*S1GHz-»10GHz<DIB5ft»»«a)« 
Srcfe*"^* p», cfc yi¥fflfcl410.525GHz(Dja«» 

« <d a # ft t a afflffl » £ <dsmx4«mu 

a*-CJUx*i:^5ttJl3W**. J:ot, ttftttft (A 

[0020] K^^-b>-»i tt. 5£fl[e]£&9 <t. mm 
[0021] X«Htt9tt* ft«**LfcJBa*»«rt^ 

icio.525ghz(7)^^^ pat) *a>*mi-9€ 

1 9<t. SSS3&2 1 fe««*#i*. 
gpi 9(4. _tf2f£{1^2 H:, MWMtLX+S V(D/* 

wee *«*2 1 1*. igis-r^-tic 

«fcy LT10. 525GHzCOV^{7 P;£££j£-r 

&<> xflHK9fr&fi*e&BM oizuas;hfc±E« 

[0 0 2 2] a«7>T-*-1 114. *iiB9T't«* 

a)it«Hzig|»jh««-e*ALr^&A(**. ^BteCffiSS 

l=»«L«fe3fc+*A*»a>«tt»»1lrtt<DUai*fill= 

rs]itrfe^r (£«) -r« 0 

[0 02 3] §:<17 >^ 1 3 (4. >t1- 1 1 

<* (U^Lft^) |;:So"CJR8*L*:J:EV^* Q;j££g 

i siztti^-r^o 

[0 0 2 4] S^-tNSHI 1 5(4. 9«T>-7 L -J- 13^b 



fit) LT±E10.525GHzCD-7-<^ P;fiO*rBlJa«»** 

5*-tnai»i 5(Di$*fflicoLNT(4^ai'r'5> 0 

[0 0 2 5] ¥ftjHtt1 7I4. 5 fr&ati] 

»«#**4l!H6a>«*«»* (*MS»ttTM*. 10.5 
256Hz ib t Lfc«S«M**> l=B-r4*IBJ»a*lc 
l*LfcCRBS«llt?, ±EB*«* (4>mjRiftK) * 

3*iii:-CA/D««lHlB5IZUJ***L*o 

[0 0 2 6] A/-D^«IelSS5(4. itaig*g@K3$il 

i:r#*&*i*it«a<D±Eai*«» ctMJU&ft) 

[0 0 2 7] ;H3?*ft3ias 7 (4. -tz>-*«^A*»2 3. 

i»f-^si»»2 5, *<b*«5E»2 7 % mj±i^^ 

^it^3i2 9. IBffiB5M¥iJ£»3 1 

tii*JSIS3 3©#«tt:7n?SMc*y**^S*i«««* 

[0 0 2 8] -b>-9-l^A*»2 3(4, A/D^&[I]8& 
<!-§-A^a5 2 3(4. "S6<b*»iJSffl2 7-V>aauK;uJt» 

a$2 93^60)7*— $isai^#ici£i:-c. «i#L-ci*4-h 
jtg^aj2 9i::**uja-r«o 

[0 0 2 9] S6*b*¥flS«S2 7 (4. ±E J r*f i;$U^7 ^ - 
£ £^>iHI^A*^2 3*^I£&tr<!r^l;:. Ki&As*= 

EA«A<»ihLTl^*^5A^«ffi^*fctol3i6^Sft3( 

»«aa*fr3. fin**. Kv^7t>»i 

1 iatf8i7>fti 3) 0)<iS^S^iimi:L"C. 
*-^6BfftH»*l«Tfc»Stt«l=J3Ct*±B7 s -f 5? 

(«^b) 0ti?fi7^L, * 
L X in ft itttli Ai*(4»Jh <t ¥"J5£ L . ^-(b Ltl^li 
Ai*l*IM»+±We-r*. K^^9-is>»1 ir^iz>^ 

(***»«-ei*. BSSfihtt^(cfc^,A<*) (U^Lft 
L>) fca)BI=fii:-6JE*»tfl*. 5L^(zf5]-<iM(c±^ 

o t" l^-5> <fe 5 iz mflft-a- ^> ««Bo> a # ft temwA t #h s ft 
&tpai#<tco^;ft£tem(4. a»»att*A<»jhLri^ 
*Kyi=fet^T*ftLft^. ^w-rn(4. ±B««tt« 
-co). ±B^-f y^^-^izWft-riftaatDaw^ 
<fey***t*(ifl-u^;u mK&&) omit. 
«Ht*<»»-r4^t(=<fe-3T*<b-r*a)-e*«o ^^b^ 
*U5£SB2 7(4. ±E¥"J^$Sm^®13EU^>iUit«cSl5 2 9lc 

[0030] iff-^ssai2 5it &wmm&7 
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3ft«K^^-b>*1 *>b»l* (%tt) Ltr10.525GHz(O 

T-r^ pale* y«Hf>-»i t fc*»jt 

t-M 1 XtfSWrv^l 3) ±EStt» 
±E-fe>-tM £±BS£«l<& £5 2 If— *I=*ME 

i^-r*LT*fc*^s^-raisijffla)-?-*t»***i«o ±e 

*»t— 3?;u<7)rt§i4. «Eu*juttR«2 9icj: y# 

[o 03 1 ] »BEb-<;uJt«ffl2 9fi. ±EKft»«3K 
SP2 7^e,«tt»*«B«:-e*4AftA<»ihLT^«>B(0 
ii*Q (¥iJ5£*SSii*Q) «Wtfci:*f::W\ ±E-b>-y-l 

T. -b>-y-«*A**P2 3fr£±B-7*<f i/*^U-r— 

»*^-:7;u«»tt2 5 4>a>J:E»*T- 
±!S8^f:f^ S?*^f->ta) 

6. fit, ±EK5&«A<±E»2 tf— -j7(D«c*:y*# 

[0 0 3 2] ±E*x-/*<0|SX. *#l*£««Lfc4: 
#1*. ±E** J r-^U*#R8L-C±E»afil^»lS-r 

6±Ei2>*l &ttftttM{*-C&«ftitttna>A{* 

*ijsttiRai*«3 3iza»-r* 0 ±e^x^^<t) 
*sx. /h*t^*HELfcfc*(±. *a*yc«x*» mm 

[0 0 3 3] /h*l*fc«56Lfc»<D«£«X*« 

^B*fpi*ij^a53 1 i=attLfcci:rcj:y % mmmmmiz 

^3 i ^^-tr>+^fi^-A*«P2 3*co^^r V^jut—* 

i?*;u^-*r$WS»|B|B|«^iT>i^fl|»A*»2 3fr 
z>m&?o tit, ±aLfc*3l=:. iBKULfc^-f 
vS^U-r— $ £Srr-f *J9)Ut— $ fcf— ?<Dfi! 

*££it*6U ±E«a«35«±E«2e— &(D«J:y* 

x* -tEBta«*<±B* 2 e-^a>fflj:y*#it*Lii. 

±»Ltr-tz>+M £»JtttJS0>A(* (H«LttL^) <h<7) 



[0 03 4] IBttB*M*lj£ff 3 1 It, IE L^Uttt» 

2 9A^6±E'h*i^««LfcBa)att**it4fc. a 

E U"^Hfc«» 2 9 ICS LfffX0>ttmmM-C±X L f -* g 

■rr*. f lt, ±BtB*r-ici:T«iEu^ujt««2 
9 3b^6ta**tt«±Bfl*«x©iitt*^ ffi^awai 

*»»SLfc«IB»IB««l=3iLfc^5^t±B* 
(B^Lttl*) 0)*^> hfitlCcfcy^x^^-T^o 
ZflO^x^^CDfBX. aLf=^W«L/i»«lztt % tBtt 
8*BflH9JSffi3 1 li. ±i$LfcA(* (B**L&1*) *<HS 

»/*ift«XB*i«3 3iza»-r«. ±b^x^ 

^£>$SX. aL-Cl^lt4x«±Ea«a'l*tT^<i:t^ 
[0 0 3 5] Jt«/¥«sexaJA»3 3(4. iEU^ 
JtRSB2 9^&a)±atLfcElltft£1ML XCi»BtB$M 
«S»3 1*60>J:Ba»S*»«« (BsFLftl*) 1= 

[0036] 112 (4. IU1 ICEKCD S * +MS1K 1 5 JkXf 
[0 0 3 7] 5(4. §Hlfl&tttt<DflH»€ 

(S^v^l) $r-ft-h # 15a^«SJWo 
[0 0 3 8] y-TsJ-— K 1 5 a (4. H2|Ctf^J: die. 
XftBK9fr&(D±EftA11*Na (CD<1-S§-®J±) S 
A7>^:M 3^*<DJiB®AA^Nb «DA#WE> k 
S5^i/>^Lt4)SLf:fi§ (G>A**E) £7V- 
KS^bA^t^o fit, ±E?-ft-Kl 5 a(D 

i— vwtt («a— «tt»tt) ic«i:fc***a)«#« 

35. IP*,. ±CMff«Na^±EMMNb^O)MiK 
■eft* + P B Ua«»N ( = Na + Nb) ©«#«Sfc*^*"r 

StMatS 1 7 a ir^^^^-x^i^l 7 bt 

pri 7iztfj^^*x^c<t-e. ±E4>mnattNa>s« 
L-cai^is^i 7 c irT-x^cor^i^^^-r^o -con 

^mi±m-§-^\ ±EK^^-b>-9-lA^6<DU*ffll#(= 

[0 0 3 9] CC-e. K^^-tz^-tM 3^6Jl*lfc*3t 
©tt«lctelt*±E+IH«««kO)«ffi*ft (A-^-u^^ 

fc«Af*/»<»±Lri>4^5^a)*iJ3e*<tT7LftiBas. 

B 2 |zE*0>y-r t-Kl5a (7) I — V$#1± («35— 
Wit) *w-rU»BB-e*«B3t»BLrttH-r4« 

[0 0 4 0] ±BttflMI-9Na£« ( 1 ) it 

Na=Asin27rf t ( 1 ) 



(7) 
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Nb = — A • (k/2L) sin [In 

*««*Nbi:fl)**aT?**±aLfc+iB«afWf*. 

N=Na + Nb=Asin2;rf t -A • 

3) 

(=«fcyS***i*. 
[0 04 1 ] -f5. ±Ett«-C (IS-tr>-y-1 icrfiioT/- 

Nb = — A ■ (k/2L) sin {2tt 

) 

l=* y^**i4 P ::■(:, A ' ld\ A ' = (c+ v) /c 
T?*S*t4 «BU cl*#»-efe4) o cfcoT. ±E + 

N=Asin2 7rf t —A ■ (k/2L) 
)))■■■ (5) 

[0042] (3) (5) xtt^j±K^^> 

m&mm i-fcft#£i:«Ei*a>i*Bia-cfc«. 

»U (5) *-ef*. SftflreNbttttfl*** 2tt ci+v 
/A)f t + (2L c / (c+ v) ) <Dv<Dmiz£-z>X$lit+ 

[0 0 4 3] ±E+HH«»N (=Na+Nb) ©tEBf 

9 4 it— K 1 5 a<DTS- MM^fflftlS « fc* @ 
3 (a) -C*-r»y^3l-— K1 5a<DI— Vfttt («SK— 

«be«i*) atf»aftfflicj=y, 13 (b) -tr^-r^a 

a)*v-KS^>&B2(DjSP iff) VffllslBl 

7) icm***!*. -^^^-§-^^^=3 i 7 
b^^fifiit. atwssti 7 aa)*affltic«j:y**« 
»tntwj»3>f>*i 7 biz^£ft/*&B£*§ L J 
itz^t% H3 (c) T?^-rna«ffi«**<tB*«i^ 

17c (jSLP 2 ) tT— ^i:©IBI=»*-*"«. 
[0 0 4 4] |3 (a) T»3KLfcl— V«ttA?>. ± 

SftLfcW3Ett«^ -tES&gtLOfill*. *1Rl::Jg|fc£fr 
3 ^ led: U US LTM L f:f-^ 1^1^ < 1 

[0045] H4i*. in i \zmm<D&m'r-7ji<m$& 

[0 0 4 6] m4\z7jkLtz&m*s ±3£Ltz&5iz % m 
LfciiJiiiLr, «*^-^;u«J#SP2 



«A, **«tt*kt-rixtf. TEA) (2) 5* 

f t + (2L/ A ) } ( 2 ) 

TEG) (3) it 



(k/2L) sin {2;rf t + (2L/A) } 



( 



0) A(*l=»-3TS»Lr-b>-9-1 l=M**i*«#Nb 
li. TBfl) (4) xt 



(1+ v/A) ft + (2L/A ' ) } 



(4 



MJB*»NI*. N=Na + NbT*&4^£. TECD ( 5 ) sC 
sin {2tt (1+ v/A)f t + (2L c / (c+ v 

[0 0 4 7] BMlzjsit-c* *ttlz(i±E-b>"tM 

^*^£*i£ 0 ±E«au^;uitttSP2 9(*. Hz> 
£\ 0 4lcBBO)a»lc»IEt4f-f y*^-?— **# 
[0 0 4 8] H5(* % H1 lzEKCDS63t«iS9J7T*<D5Q 
2<Dn8fr&M&ft*ttc»:dl=* 10. 525GHz<7)^'<^ P;^ 

[0049] B5iz*5L^T. — ^;|,«|$«J 

2 5 \Z^ ttfo-tZ&mT — ZtDT—jFfr (fiP*>s 10.525 

S^jfi v^-Tft (x^^^s ioi) o 
2 5iz4S«rt-r^toS$fTofc^iz (X-x^^S 1 o 

2) . -fe>+MI^-A;&gP2 3^60)7^ S/*;i/f- 
H&&^£fr5 (Xf7^S103) 0 tettS*l"Cl**l 
(i. ffl*>lz-fe>-y-«#A*»2 3fr&G>-r<f v£;u^— 
*a>Bfc&^£BB*&-r* (Xf^Sl03) o ± 
SBR^fif-f y^Jl/f-^ 2 t°-^ Ic»fc-r4 

4) 0 ^(D^x^tt. Efc&Qc*:?!^ «»S*ft«8t>T? 
46 * A If Jh L T 6 £ m ft S *i fe £ * / £ I + H S *i 

[0 0 5 0] :fl)fi^fl)«», ±EKaA/*:»©JI 

(*-r^s 10 4). ±Ei*f-^uS#It 
£ (Xf^si05) o fit, ±E»afflt^*nc-r 



(8) 
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06) 0 

[0 05 1] ±ffi^x-/^ ±IEBiaA/t£ 

/hSi+ttl*. Br36(DI»IBIBI»-e±E*2 fcf-£ lzfcH£-f 

i 0 4) 0 -tatt*. Bf»*in*<«iiL-c*. 

-f Z *y/J*Si+*itf (Xf-;?S107) . 

[0 0 5 2] ^iitt^L^cfcai^s **0JO>-*i6fl2l» 

«*<«3t"r5ffiJIMEffl (-tr>v><7E«) Wlcfc^T. 

ft L fc±ESS»0) f 4 7 s >r v $ ;u^- $ £ 
«fflLr. R-fe>tM rt*£tttt»fttttt-efc*Ai**-e 
©EBtttJE-T-B^fcirLfc. -b>-9-«*A*ffl 
2 3 frfcR&A/flrx* y^l/f-^W2 t°— ^(z*t 

Ltlif-^i^0f2 f-^ic»j£-r a^r-f v 
>^f->*"Jti**^»#l=l». ±i£L*rA#*<. 3H 

fee cfcoT. ±E-te>-tM 3^&SifiEIKI=lfi»itttlBt! 

iri± & z 1 ojmx* fc £ o 

[0053] tC5T\ ±E*JM&fRTM3\ K-V^-fe 
10.525GHz (B§10GHz) /£ltl=:B«**l-Cl*«. 

^3:t-^ff§ilteS (^>v>^8) tif^blSJ 

ES&KIbB Uz>->>^E») a)ffi*£B4fctf>lc, ± 
EB810GHz(D-7-f ^ a»Jani^*, ±EHz>*l3^&tt 
» (2111) £*t£S;& (7-f>P« 0>JB»**MRqT 

[0054] H6i*. ^n^omommmmizm^m 

[0 0 5 5] H6T?^LfcKHf*. ;H»«iaaS 4 7 (Z. 

i 7iz«iircRi»3g»pr*a)3pj|»B»i s 



±fB-b> H ±4 1 W0)*<ll5l»4 3|Z % Jtlfl«0)| 
a»*pTK-C#4«Ji»4 5$i||H.«jat. g^-^ 
;Ui*^aJ2 ±&Lfc10.525GHz<D7^$ 
fc-raS*^— ^Hc*0 7lTBS5GHza)-7-r^ naizstis 

-r*a*-T-^u*ti«»-r*jst?. b i i=E«a>E» 

1 lzEBO)Eli*«a)*»fclB— Cfc*. 
[0 0 5 6] B6lZj3l^T. n«»pn£ffi*ttia«4 9 
lis tt«tt/«*»*t»i*«3 3*ili:-c«ttl»IB*iJS« 
3 1 fr£±E«*n («*n»»«i{*-cffcS»jhtt(8a)A» 
tfMCEmMftlcft&'TftVaafil) **ltfc^fc* 
S«£LTfi«lU §&M%*4 5lz^LBS5GHzC0"7-f ? P 

io*ai:tissfl7>fti iic *fc. «*eiSBi 

0. 1 2£»l:t5*1HhI»1 5lc**ua-f4o ffl» 
»qm««W*»4 9I4. ±EnT»«*a>tti*<tl3B* 
lz % ¥7»E1»1 8lz»L. ^<DCRB#£g&£10. 525GHz 
$ + LfcJBSMMIW*!::** L^ffi*^5GHz£*M><>: 

*ai**- z<Dojm^\zm~5$. vtrbri si*. 

5$*BHM 5 (7)5GHz * £ L 
^1i^lz^^LfrCR^^^T% ±EtH*(l*a)«»« 
3E* ^Tt^b-T & z t lzt±Z> 0 
[0 0 5 7] ««tftlB*iJffifflJ3 1 A<±i$Lfcil*D 

*«a»RTKJB*tB*«4 9lz»LTffofc^fc*»« 
irLt, ®Ett;^a5 2 9l* % Wf-?JHH»»2 5« 
C0#E-r^<*T— ±^Lfc10. 525GHzCO^>f ^7 

[0 0 5 8] B7I4. K^^Hz>+M fr&CDftftflK- 
a)Ha»3&<10. 525GHzCO^^^ D»Oi*©, 

B-efty. Bar*. fii&a>*a«*a>M9ftlk 

^B&5GHza)T-r^ P«CD<t#(D. »-tr 1 ktitfQttML 
[0 0 5 9] gl7^t/gl8IZfclNT:. tKH(*£«E»0)1S 

fcLfcE»**-r 0 B7atfB8ttt«»Br*t, s& 

«ffll#OJBa»aft«»5GHza>-7^*D«a>t*a)3S36<. s 
&m<m 0. 525GHz(D V -< 0 D ;fi(7) <t # <fc y t BCEMI 
[0 0 6 0] 0 9(*. B6(zE«(Z);UKffiaffl-e(D*Ba 

»ft£*-ri«*iB'e*4o B9ic^-raE*tB-ci*. sift 

<!-§•«!: Lt, ^-Tl0.525GHz(D-v^^ P**<fflt^ti, 

^ pa-ett«iaiHBttE»c»»**3ft«#*E-r« 



(9) 
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[0 0 6 1 ] B9|Zfct,NT. Xf'^S12 1-7f'V 
ZfS 1 2 4|C5*-r«l3»fEli. 05-e^Lf:Xf 

1 o 1 -x^r'v^s 1 o 4r^Lf-«as»if^(t^i-r*fe 
4 C X^r^S 1 2 3*ef^yJil/f-^ £R&t;£. 
KR&A/Jff^ v$ *(DSI 2 tf— >7 iz^f 4 

l»#3Wft#*y***l+*ltf (X^'V^S 1 2 

4) . 1O.525GHz0>v-<£ nmzMm-f&mmT— ?)l> 
*#«L (Xf^S1 25) , -tERiWlKWlSr* 

±E*>1* 4 1 ttttt»««B(*-T?a54»Jhttffia)Ai* 

26) 0 

[0 0 6 2] JlE^x^o>$S£. ±EK&A/*£ 

^omz\£-*\ztt\&1rZ>T4 fr?—**^ 
— ^u*<&m2 tr— -frlzJME-rfc^-f y^Ux— y 
l«itf, RrCa>RtmiMl a e±JBflt2 e— ?l=»(S-f 
4^>r y*;u^-*H±a>*# (xt^ 

1 2 4) o WSB$|«j&<«iBL-Ci. flc«S 

<t LT±E»fcA/*:*a>»2 tf-tlzttfcTfZTj *>9 

-f y*;^— **y/h*i+w< Uf7^si2 7) % 
%««4 5ic*fLiBS5GHza)-7-<^ nfc&nmm^t lt 

*»**U*-r4 Uf7^S12 8) 0 
[0 06 3] JfclZ, -fe:>1HI4A4jflS2 3 fr^CD^-i V 
$;U-T — ^(DHa^SHBHL Wf-^S 12 9) . ± 

ER&A/K-r-f )^-*^<r>% 2 e— $ 

vSUb-?— * JiiSLfcl85GHza)^-<^ na(z» 

;U^£<h:£tbi|&U y***l*jM5*^ 
x ^-f4 (Xf^S130) o COf 1^^0)6 

0) . 5GHz(7)-7Y^ Pfc|z^S^4S^f-:?;U£#R8 
L (X-r*:7s 13 1). ±BK&fcl=**Jfc-r*tt«0> 

ttl*) ^(DWKDffiHtl^S-r* (Xf7?S1 3 2) o 

[0 0 6 4] -35. ±Efi7*a)8*, ±e«&A/*: 
*f-^^2 if— ^icwic-rs^r* ju-t— * 

£ y ^4 ittitf . ffi£a>B»MMHre±Ett 2 tf-^ 7 i=*t 
t^S130) o ^^*£S> Bf««HB3Ei«liaLTti, 



3) % **7 L -^U«»ffl2 5lz5GHZcty tiSlcifinX 

iV*t5 (Xf7^S134) o C0f 

Jt. #ttLfcl*fcWKLfc«*lcl* % ±S6LfcAtt (B 

tt-r4*a>4:flWj-* (Xf7^Sl37) 0 
[0 0 6 5] l*f-'?^fil$«2 5lz5GHZcfcy 

ens « »fta> v -r^pjt ««««« fc l r *t aw * * ir 

l=:»LT*±i£Lfc«J:5fcT*£»*£tti*-r4 (X^ry 
1 3 5) o fit, X^V^S 1 2 9—Xt-^^S 
1 3 2t?*Lfc*5a»3MMttliyiH- (Xf-;?S 
1 3 6) o 

[0 0 6 6] ja±KJHLfc«fc5ie % *&E(Offe<Bg&liteff* 
■r*t£tt-ea:<. mS5GHz<Z>-7-f ^P?*£4,ttS*-f 4C£ 

<Dtt*£B4C£A<pT1|g-tffc4o 
[0 0 6 7] JU±. **M(D#a&*16^!Blcoi^rK 

[oo6 8] ±asLfc««fli#icoi^rti. * 

*K(D-S6JS^ffi-r?l*. 10.525GHzCD^-f ^ n*£ffll> 
4 4,0><h:LT. **W<0«&(D*tt»lB-CI3\ 10.525GHz 

o>-7-<^ paat/B85GHz©-7-r^ psm!>3r*s*rmi= 
**^LT»if ft«flMfranaktti*-tBa>a 

[0 0 6 9] 

MB0)AtX] J2l±IMHLfc<fc5i::. **Blc<fe*il*. 
a>BO)B(itjE»l=B*-r*Cfc36<qnfcaS:«=3X h(7)Sg 

»ai *S6« * aflt-r * - i: # 4 . 

[BBttffiWttKH] 

[Hi] *«B0)-iiik»Bi=ff4raMisraa)±{* 

«jS^^-r^P-y^Bo 

[B2] Bll=EB<D3^*H»ai;¥»B*a>rt«M« 

js^^-t^p^^Bo 

[13] B2l=E«0)y-f3j— KO) I— V«1S («3E— 
SE*#tt) *«-rttlMB. 
[14] 11 lcE«<D»»-r-^U«»»*<«l»-r47 s 



(10) 
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[i5] miiznm<Dmnmm&x-0&mmft%*ir%i 
*ii<, 

[17] £vzf^*>vfr*o§£mm^om&%itf'io- 5 

25GHz<7)7-r^ P <7). >^<b^;ttf^te 
t <D m I c ± C £ S£ & <D WLB £ ^ L fc 1 0 
[18] K^^^^>-9-^^0)^«m-^CDJl^^^B§5G 

fblic^. £ & 5££ & Jfc £ ^ L 1 0 
[19] l6(zfemcD;1I^Sa5T*(D^^*^-r^ 

[^CDSfeB^] 

1, 41 K^^-tzV+h 
3 fi^ii"^^ 
5 A/D^&lElSg 

7.4 7 ("7^^ n=3>fc°zL-$) 

9. 4 3 SHIHES 



10.12 fi-^fiillSS 

1 i mmT^^i- 

1 3 ^mT^ri- 
1 5 ^+Hs]S§ 

1 5 a (S^V^'ffl) -K 
17.18 ¥t#[°]S& 

1 7 a mmm 

1 7 b ^?§=l>^>-^ 

1 7 c tfc*a§6^ 

1 9 A*fTXl:Efci3*)SB 

2 1.45 

2 3 4z>+MI-S|A2jaJ 
2 5 Sif-^§^ 
2 7 i£lb^¥JJ5£SU 

2 9 SJEL/^^itSai 

3 i mmmmm^ 

3 3 hb^X¥iJS*g^ai^^ 

4 9 j§&&pmfi^aj*iSfj 



[H ] 



[12] 



19 



21 





♦5V 












N=Ha+Nb 



Nb 



15a 

4 



! P1 P2 



T"' 



rr i < 

7^" 7^7" 



-.17c 



17b 



15 



[13] 




(a) 



17 



API 



AAA 



v o 



(b) 

&P2 



(11) 
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[114] [H5] 




[16] 



[El 7] 



19 



45 





+5V 


AH 







10 



-<f 11 





[08] 




(12) 
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[19] 



Ml Gn*-*-) 



S122 




S137 



i 



S136 



7P> h^— V«>*jc# 

(72) fil*fiB (72)SBBj§# 7*5 B£ 

1graSdbA!mr!T'MtdbE*^2Ti 1f1 tiH!l^tNi1i/J^dtlE+a2Ta 11 

(72)3£Bjm Mm la F*-A(##) 5J070 AB15 AC02 AD02 AE09 AH31 
l§ra»±>L«lrp/MtdbE+a2Tg 1 11 AK22 BA01 



